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  1An Investigation of Significant Factors Influencing Western Australian 





Why Australian wool producers remained in the business despite the hardship they have 
experienced for much of the 1990s from low prices of wool? This question was raised 
frequently by research scientists and policymakers of the wool industry. A recent exploratory 
study gives a notion that Australian wool production could be a ‘lifestyle’ choice and/or a 
choice other than economic reasons. To validate this notion this paper investigates the factors 
that drive and motivate the Western Australian wool producers, as identified in the 
exploratory study, by applying a Structural Equation Modelling approach. An innovative 
mixed research method is adopted in this study. Telephone survey is conducted among a 
random selection of 290 wool producers in WA. The results suggest that despite some 
expectations lifestyle factor is not significant in influencing WA wool producers to produce 
wool. Income, input factor and personal motivation are significant predictors of wool 
production by WA wool producers. Implications of the results are discussed.  
 
1. Introduction   
Despite the hardship for much of the 1990s due to lower wool price
1, the Australian wool 
producers, by and large, remained in the wool production business. This led to the questions: 
Do Australian wool producers produce wool for reasons other than the economic factors? 
How important are these factors in driving and motivating them to continue with the wool 
production business? For the wool industry, being one of the major agricultural industries in 
Australia
2, answers to these questions have significant bearings on appropriate policy 
formulation for the industry. However, empirical research on this subject is almost non-
existent.  
 
                                                           
1 The collapse of the reserve price scheme and the declining world price for wool have negative impact on the wool 
producers’ income in period 1991-2001 (Richardson, 2001, and Shafron et al., 2001). 
2 It accounts for around 7% of the gross value of agricultural production and $3 billion in export earnings in 1999-2000 
(ABARE 2001). 
  2Over the years, researchers have presented some anecdotal evidences while pursuing research 
in other areas of wool – primarily wool production, marketing and management, and in 
general farming and agricultural work. From these anecdotal evidences it is unearthed that the 
‘rate of return on capital invested’ and ‘farm cash income’ (Shafron et al., 2002);  ‘export 
ability’, ‘rate of return’ (Champion and Fearne, 2001); ‘profitable farming system’, ‘land not 
suitable for cropping’, ‘pasture phases to improve weed control’, ‘retaining sheep for wool 
for diversification’, ‘produce wool to combat salinity (environmental)’ (Kingwell et al., 
1999); ‘profit’ (Smith, 2001), ‘income’, ‘profit maximization’ (Barnard and Nix, 1979); 
‘attitude’, ‘values’, ‘independence’, ‘connection with nature’, ‘enjoyment and hobby’, 
‘economic security’, ‘proximity of family’ (Herrmann and Uttitz, 1990) are the implicit 
driving and motivational factors for producing wool, general farming and agricultural work. 
However to what extent these factors are important is not examined in the above studies.  
 
Recently Quaddus et al. (2003) conducted three focus group sessions with WA wool 
producers as an exploratory study to identify driving and motivating factors for producing 
wool. A synthesis of their analysis reveals that only two factors were of economic/financial 
type but majority were non-economic such as lifestyle, tradition and others. This may give a 
notion that non-economic factors are more important than the economic factors. The primary 
aim of this paper is to model and test for the significant driving and motivational factors for 
WA wool producers as identified by Quaddus et al. (2003).  
 
The rest of the paper proceeds as follows. Section 2 describes the research method used and 
section 3 discusses the model development process. Section 4 presents both the descriptive 
and structural equation modelling results. Discussions are presented in section 5 with respect 
to the results of hypotheses tests followed by conclusions in section 6.  
 
2.  Research method  
This study uses a mixed methods approach (Tashakkori and Teddlie, 2003) to conduct the 
research under positivist paradigm. Figure 1 shows the simple research model. The research 
is carried out based on the driving and motivational factors identified by Quaddus et al. 
(2003). These identified factors were used to develop a survey questionnaire and the survey 
was conducted among a random selection of 290 wool producers in WA. A comprehensive 
final model is then developed using Figure 1 as a guide using exploratory factor analysis 
  3procedure. Further confirmatory tests are then carried out in order to find the significant 
factors of wool production. This mix of qualitative and quantitative approaches is widely 
known as QUAL/QUAN research design (Tashakkori and Teddlie, 2003).  
 
***Insert Figure 1 here *** 
However, our approach is quite different from the traditional QUAL/QUAN research design 
(Tashakkori and Teddlie, 2003). The notable uniqueness of our approach is that our model 
development is grounded on the quantitative data, while in the traditional QUAL/QUAN 
design the full model is developed from the qualitative perspective.  
The final questionnaire included 30 valid questions on driving and motivating issues (Table 
1) after carefully evaluating several drafts by the authors. Questions on wool production and 
demographic characteristics of the respondents were also included in questionnaire. The 
random sample of 290 WA wool producers involved both current and former wool producers. 
A deliberate decision was taken to conduct the survey to former wool producers in order to 
get their views on quitting wool production. A professional marketing company was engaged 
to conduct the survey via telephone. A pre-test was conducted first with few wool producers 
before the final survey by using the Department of Agriculture WA (DAWA) database. Out 
of  290 responses 260 were current wool producers and the remaining 30 were those farmers 
who left wool production
3. 
 
***Insert Table 1 here *** 
 
Raw survey data was used to develop a comprehensive model similar to Figure 1 by using 
exploratory factor analysis technique. Six unique driving and motivational factors were 
discovered which are hypothesized to affect the wool production. To test the model for 
significant driving and motivational factors Partial Least Square (PLS) based Structural 
Equation Modelling approach was used (http://www.plsgraph.com, Chin 1998, Chin and 
Newsted 1999). The reliability and validity issues were handled through the structured 




                                                           
3 Subsequent analysis presented in this paper is based on the 260 respondents currently producing wool. 
  43.  The modelling approach 
We developed a formal model to analyse the data in detail by structural equation modelling 
(SEM) approach (Chin ,1998; and Chin and Newsted, 1999). SEM has a number of advantages 
compared to the traditional approach like multiple regression. SEM is a second-generation 
multivariate analysis technique used to estimate the parameters of causal models. SEM 
embraces abstract and empirical variables simultaneously, and recognises the interplay of 
these two dimensions of theory development. These second generation techniques are 
superior to traditional regression and factor analysis because the items measuring a construct 
are assessed within the context of the theoretical model. Besides, SEM calls for extensive 
reliability and validity tests of the model thus making the model useful for practical 
applications. 
The overarching research model of this study has been presented earlier in Figure 1, which states 
that a number of driving and motivational factors influence the wool producers to produce wool. 
These driving and motivational factors now need to be developed from the raw data on 30 issues 
and variables of the questionnaire.  
 
Using a combination of exploratory factor analyses, literature review and researchers’ 
interpretation six latent factors were extracted from the 30 issues/variables. These are:  
•  Income from wool; 
•  Input factor; 
•  Lifestyle factor; 
•  National contribution; 
•  Personal motivation,  and  
•  Industry characteristics 
See Table 1 for the composition of these latent factors.  
 
Figure 2 shows the formal research model. It is hypothesized that the above factors will 
influence the wool producers to produce wool. Therefore “Wool production” is the 
dependent factor in the research model.  
 
***insert Figure 2 here*** 
The factor “wool production” has been measured by seven variables as “number of adult 
sheep in years 1989, 1993, 1996, 1999, and 2004”, “bales of wool produced in 2003/04”, and 
  5“proportion of income from wool sale in 2003/04”. It is noted that the last variable deals with 
the quality issue of wool as two farmers might produce the same bales of wool but one might 
have more income from quality wool than the other. The full model thus contains a total of 37 
variables (30 from the independent latent factors and 7 from the dependent factor of wool 
production).  
Among the six latent factors “Lifestyle factor” and “Personal motivation” are the motivators, 
while “Income from wool”, “Input factor”, “National contribution”, and “Industry factor” are 
the drivers of wool production. The model has many similarities with some well established 
theories as Theory of Reasoned Action (TRA) (Ajzen and Fishbein 1980), and Theory of 
Planned Behaviour (TPB) (Azjen 1991). However, the similarities are only in the overall 
framework. The constructs are quite different as they are specific to wool industry.  
The content validity of the latent factors has been maintained while developing the factors, 
making sure that the variables comprising the factors are meaningful for the constructs. For 
their initial reliability of the factors/constructs Cronbach’s alpha
4 has been measured for all 
the latent factors as shown in Table 2.  
 
***insert Table 2 here*** 
It is noted that all factors have acceptable Cronbach’s alpha (≥ 0.6 for newly developed 
exploratory factors). However, “Input factor” and “Industry characteristics” have somewhat 
lower levels of Cronbach’s alpha.  
 
4.   Results 
4.1 Descriptive  Results   
A 7-point likert scale (1 = strongly disagree, 7 = strongly agree) was used to collect the data. 
Detailed descriptive analyses were conducted on 30 issues of the questionnaire (Table 1)
5. 
The issue “sheep enterprise more than just wool” has the highest mean of 5.95. Other issues 
with mean above 5.0 are: “Offers complementary land uses (cropping etc.)”, “Previous 
experience & knowledge in wool prod”, “Climate suits wool production”, and “Like lifestyle 
factors (country, satisfaction)”. It thus appears that these five issues are the dominant ones 
which drive/motivate the wool producers to produce wool.  
                                                           
4 Cronbach’s alpha is a measure of reliability of latent factors. It varies from 0 to 1, where 0 indicates no 
reliability and 1 indicates the highest reliability (see Nunally (1978)). Literature suggests that for exploratory 
research a cronbach’s of 0.6 is acceptable.  
  6 
It is interesting to note that financial type issues like “Opportunity to generate enough 
income”, “Opportunity to generate enough net profit”, and “Profitable returns using 
environmentally sustainable practice” have means of 3.76, 3.62 and 4.22 respectively – 
relatively on the low side. 
 
4.2  Results of Structural Equation Modelling  
As mentioned earlier Partial Least Square (PLS) based structural equation modelling 
technique has been used to analyze the data. PLS has a number of advantages. It is non-
parametric in nature, ie. it does not require the Normality assumption of the data. It can deal 
with small sample size and it is computationally very simple. PLS-GRAPH software has been 
used to analyse the data (see www.plsgraph.com).  
  Assessment of Measurement Properties 
As per the PLS procedure suggested by Barclay et al (1999), this model (Figure 2) was tested 
for item reliability, internal consistency and discriminant validity to assess the measurement 
adequacy of the model. Following the recommendation of Hair et al. (1998) and Igbaria et al 
(1997), that states items loading
6 below 0.3 are deemed to be unreliable, four of the 37 items 
were considered to be unreliable and thus dropped from further analyses. Another four items 
were retained despite low item reliability (<0.3), as these items were considered to be very 
important for the respective constructs. The revised model with 33 observed variables were 
again tested using PLS. A further five variables needed to be removed to improve the 
reliabilities. The 2
nd revised model with 28 variables was again tested using PLS and all item 
reliabilities exceeded the 0.3 reliability criteria. The Fornell’s and Larcker (1981) method was 
used to evaluate the model for internal consistency (as measured by composite reliability) and 
this study adopted the internal consistency acceptable limit of 0.70, as suggested by Nunnally 
(1978). The results in Table 3 give details of the estimated Fornel and Larcker values. The 
results show that all constructs exceeded the suggested 0.70 except “wool production” which 
has a value of 0.53. However, this is not a serious problem as will be explained later.  
 
***insert Table 3 here*** 
 
                                                                                                                                                                                     
5 See Quaddus et al. (2005) for details. 
6 Item loading is the measure of the strength of item’s relation with its underlying latent factor 
  7This study used the square root of the AVE
7 to assess the discriminant validity as suggested 
by Igbaria et al. (1997). We first calculated the AVE for each of the latent factor. The square 
roots of the AVE were then compared against the correlations among the latent factors. The 
results are presented in Table 4 with the square roots of the AVEs shown in the main 
diagonal. The off-diagonal elements represent the correlations among the latent factors. 
Using Barclay et.al (1995) guidelines for discriminant validity, the square root of the AVE 
should be greater than the off-diagonal elements in the corresponding rows and columns. 
Table 4 indicates that the discriminant validity of the latent factors was met, which means 
that all the latent factors are different from each other. In light of this the “wool production” 
factor, which had low internal consistency (see Table 3), does not pose a great problem.  
 
*** insert Table 4 here *** 
 
  The Structural Model and Tests of Hypotheses 
After assessing the measurement properties of the model the revised model was tested again 
using PLS to test the hypotheses. Table 5 presents the test results.  
 
***insert Table 5 here*** 
Table 5 shows that hypotheses relating “Income”, “Input factor”, and “Personal motivation” 
to “Wool production” are significant (as denoted by high t-value). Therefore these three 
factors significantly influence the wool production. Our analyses show that “Lifestyle factor”, 
“National contribution” and “Industry factor” do not influence “Wool production”.  
 
5. Discussions 
  Income from wool 
As per the research model (Figure 2) it was hypothesized that “Income from wool” will 
positively influence the “wool production”. Table 5 shows that this hypothesis has been 
supported. “Income from wool” is composed of three income related variables. Our result 
suggests that wool farmers are concerned about their bottom line and, therefore, any policy 
intervention affecting the wool producers must be targeted towards increasing the “Income 
from wool”. It is interesting to note that the three variables comprising the “Income from 
                                                           
7 AVE is average variance extracted, which is a measure of average variance shared between a latent 
  8wool” did not have the highest mean values. They varied from 3.76 to 4.22. Even then they 
were found to significantly influence the “wool production”. 
 Input  factor 
The model also suggests that “Input factor” will positively influence the “wool production”. 
Table 5 shows that this hypothesis has also been supported. It is noted that “Input factor” is 
comprised of the variable “property was setup to produce wool” and the like, ie. the variables 
which act as given input to the farm to produce wool (Table 1). Since this factor is significant 
any policy intervention must be aimed at improving the conditions of the farm conducive to 
produce wool. The six variables which comprised “Input factor” had moderate to high mean 
values.  
 
 Lifestyle  factor 
The “Lifestyle factor” is also hypothesized to influence “wool production” positively. 
However, Table 5 shows that this hypothesis has not been supported. This implies that 
“Lifestyle factor” does not influence “wool production”. As mentioned earlier “Lifestyle 
factor” is composed of two variables which reflect lifestyle of rural Australia. Descriptive 
analysis showed that these two variables had moderate to high mean values. The non-
significance of this factor clearly implies that although this factor (specifically two variables 
of this factor) is considered to be important by the farmers it does not result in affecting the 
wool production. 
 
 National  contribution 
“National contribution” is comprised of five variables reflecting wool industry contribution to 
national economy, employment, local employment etc (Table 1). Table 5 shows that this 
hypothesis is also not supported. In theory therefore “National contribution” does not 
influence “wool production”. This is in line with the descriptive analyses of the variables. 
The five variables comprising “National contribution” had low to moderate mean values 
ranging from 3.62 to 4.85.  
 Personal  motivation 
Table 5 shows that this factor is highly significant. This is a very important result. “Personal 
motivation” is comprised of eight variables which are all motivational type, eg. prefer wool 
producing to cropping, produce wool to meet personal goals etc (Table 1). Anecdotal 
                                                                                                                                                                                     
factor/construct and its measures (ie. Items) 
  9evidence from the literature, as reviewed earlier, also suggests such variables as attitude, 
values etc as being important for overall farming. Our result, one of the very few empirical 
studies on the subject, revealed that “Personal motivation” significantly influences “wool 
production” positively. It is interesting to note that the eight variables comprising “Personal 
motivation” had low to moderate mean values.  
 Industry  characteristics 
“Industry characteristics” factor is composed of six variables dealing with wool industry as a 
whole (Table 1). The research model (Figure 2) hypothesizes that “Industry characteristics” 
will also influence “wool production” positively. However, Table 5 reveals that this 
hypothesis is not supported. The six variables comprising this factor had a mix of low to high 
mean values. The non-significance of this factor implies that current wool producers are not 
motivated to produce wool by various characteristics of the wool industry, such as labour 
availability, use of scientific tools etc. Therefore, much could be done at the policy level to 
make wool industry more attractive to farmers.  
 
6. Conclusions 
This research studies a fundamental question: why do wool farmers produce wool? A mix 
method type research design was used where issues/variables affecting wool production were 
first explored via three separate focus groups with wool farmers. These issues/variables were 
then cast into a questionnaire in order to conduct a survey among 290 wool producers in 
Western Australia. Among these 290 respondents there were 30 farmers who left wool 
production recently.  
A research model was next developed to do a formal analysis of the data for the 260 
respondents who continued wool production. Six latent factors were developed comprising 
six hypotheses affecting the wool production. The data analyses by PLS technique revealed 
that only three of the six hypotheses relating “Income from wool”, “Input factor” and 
“Lifestyle factor” to “wool production” are supported.  
This study should be eye opener for various stakeholders of wool in Western Australia. The 
myth of lifestyle being so important for the wool farmers does not result in influencing the 
wool production. The wool farmers are still worried about their bottom line and generating 
income from wool is very important to them along with input factor and personal motivation. 
Any policy intervention should be geared along the lines of improving these significant 
factors. However, caution must be exercised not to undermine the non-significant factors. 
  10These factors may not influence the wool production now (as revealed in the survey), 
nonetheless they are composed of the variables which have been developed based on three 
focus group sessions. As a result they are also needed to be addressed appropriately.  
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  12Table 1.  Means of various issues for current wool producers 
Latent factors  Issues  Mean  Std dev.
Income from wool  Opportunity to generate enough income  3.76  1.826 
   Opportunity to generate enough net profit  3.62  1.683 
   Profitable return using environmentally sustainable practices 4.22  1.704 
Input factor  Property was set up to produce wool  4.86  1.778 
   Previous experience and knowledge in wool production  5.53  1.573 
   Wool producing is relatively low cost  3.63  1.741 
   Wool production is less risky  4.53  1.575 
   Climate suits wool production  5.30  1.387 
   Inherited the business  3.87  2.381 
Lifestyle factor  Overall lifestyle (living in the country, satisfaction)  5.20  1.835 
   Enjoy interaction of like minded people  4.43  1.864 
National contribution  Making worthy contribution to Australian economy  3.62  1.937 
   Making worthy contribution to Australian export income  3.88  2.001 
   Making worthy contribution to national employment  3.56  2.012 
   Making worthy contribution to local employment  4.02  1.976 
   Providing consumers with the option of a natural fibre  4.85  1.942 
Personal motivation  Prefer wool producing to cropping  3.89  1.926 
   Produce wool to meet personal goal  4.40  1.697 
   Personal ambition to have own farm  4.81  2.254 
   Produce wool because it is a unique natural fibre  4.50  1.92 
   Produce wool because fascinated with fine wool  3.32  1.903 
  
Enjoy challenges involved in wool production (environmental, 
wool clip, business)  4.50 1.776 
   Enjoy working with sheep  4.67  1.868 
   Developed an intimate and enjoyable interest in producing wool  4.75  1.67 
Industry characteristics 
Produce wool as there are no trade restrictions and quota s at the 
moment  3.35 2.003 
   Allows to apply latest scientific and technological tools  3.75  1.663 
   Enough labour available for wool production  3.48  1.767 
  
Wool production is strongly influenced by consultant's preference 
and expertise  2.75 1.708 
   Wool production offers complementary land uses (eg. cropping)  5.79  1.326 
  
Sheep enterprise is more than just wool (offers diversification 
and flexibility)  5.95 1.188 
 
 
  13 
Table 2: Cronbach’s alpha of the factors/constructs 
 
Constructs Cronbach’s  alpha 
Income 0.886 
Input factor  0.600 
Lifestyle factor  0.710 
National contribution  0.913 
Personal motivation  0.843 
Industry characteristics  0.640 
Wool production  0.863 
 
 
Table 3: Internal Consistencies (composite reliabilities) of the 2
nd revised model 
 
Constructs Composite  Reliabilities 
Income 0.928 
Input factor  0.731 
Lifestyle factor  0.860 
National contribution  0.935 
Personal motivation  0.765 
Industry characteristics  0.711 
Wool production  0.530 
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Table 4: Correlations of latent factors and square roots of AVE 


















Income from wool  0.900           
Input factor  0.229  0.650         
Lifestyle factor  0.249  0.385  0.870       
National Contribution  0.411  0.301  0.582  0.860      
Personal motivation  0.388  0.300  0.410  0.359  0.580    
Industry factor  0.348  0.256  0.414  0.517  0.334  0.690   
Wool  production  0.364  0.310  0.214  0.210 0.460 0.252  0.550 
Note: The shaded and bold elements in the main diagonal are the square roots of AVE) 
 
 
Table 5: Tests of Hypotheses 
Hypothesis  Standardized path 
coefficients 
T-value 
Income   → Wool production  0.201  3.12
**
Input factor  → Wool production  0.176  2.57
**
Lifestyle factor  → Wool production  -0.037  0.49 
National contribution  → Wool production  -0.064  0.80 
Personal motivation  → Wool production  0.343  5.83
***
Industry characteristics  → Wool production  0.071  1.24 
**p<0.025, ***p<0.01, R
2  for Wool Production = 0.282
 
 





























Figure 2: The Research Model 
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